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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 

(57)Abstract: 

PURPOSE: To increase the storage capacity of a memory 
array and improve the refresh characteristics, by supplying 
only the necessary and minimized back bias voltage to a P- 
type well where a memory array part is formed, and forming 
a specified I/O circuit. 

CONSTITUTION: A memory array part and an I/O circuit 
are formed. The memory array part is constituted by 
arranging dynamic memory cells in a matrix. A P-type well 
region BP where the memory array is formed is formed in an 
N substrate N-SUB, and a substrate bias voltage VBB like- 
IV is supplied. That is, a back bias voltage of a small 
absolute value which is optimum to refresh characteristics 
is supplied. A back bias voltage wherein the under shoot 
voltage is considered and the absolute value is increased is 
supplied to the P-type well region BP where an N channel 
MOSFET constituting an I/O part is formed. Thereby a leak 
current is reduced, refresh characteristics are improved, 
and under shoot countermeasure is obtained. 
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^B«*<iTft*^ ^E'J Tl/-f«*«3KjR**t*Wl OP 
0»ON^ir>*A'HMO S FET**Jg*$*L4»2© 

^niEt«L, »2 0Pffl->i;ug|5(c(±^gB« 

0J&tf)Nftv^;HMO SFET«JfiJS2<0 

tii^)E]g&ON-^^ ^7-;HMO S F E Tfl^ONf-f > 
^iMOSFET^MJ^iSOPl'JiJl'iii 

±IE» 1 OPSJ^^g&tctiiJ 7 1/-; -> 
^*jS^^«61j^/Jn$^|| l ©;i»^;W7^SE* 20 
<ft»U »2 0P^->x;Wg5tzl±y(.gBjg^HiJ(t^r > 

20/t7^^7^iE4:«»L, ±E*30Pa'>x 

[»*«3] ±ffi^ l OPM^i;w«i^^tt*&$tLi 
»lW^*7^/^7XtEt±E»2«PI'>x;uia 

«*JB 2 0^ig#:*«UB&3|g 0 
[f»**4] • ±IBKHOPffl^*n/1!S*utti(&Sii4 

w*« i xi±«*a 2 o^#:*i»ini^ao 

[11**5] _L!B^ 1 OPM^i^SJfi, NIf« 
#*«±KJBJft£*tTiJi9, ^2t?3«PI-)x;i/I 

caPfti'^^lMOSFETiMtSNI^x;!/ 

I»*JI6] ±fBH 1 ©Pl'Jx^aii, Pl^i 

l) , ^^-S)ggv»H 20Ni7x ;Upfli^(Z(± P f- 
■V >**iMO SFETiMtiNI'Jx^SJStB 
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m 2 00-¥-*#:£«|I]g&=gSo 

[HWOi^aH^gi^] 

[0 0 0 1] 

-fz>i><r>x*$>z>o 

[0 0 0 2] 

Hlfx^iSCiDMOSFEKOL 

v^n*fc;i4fc5Mrl 9 8 9^3 fltt rsgv-f^DT' 
^M*J 15 4 -15 8 (C£ 0it*Sitrv»4 o 

iWttS-|6]±§-tira 1 1 <£> fc, A7JH>«07-/y-ya- 
h*/Si2II«&ON'?--v>*;H!MO S FET^Mt 
Z>sp%L*c \ V Ttfffi.HX'£.£2>* ■=& 'J t;Wf- *fi£ig 

[0003] ±iEHSit^^^«is-cii, m^nmmit 

H»t«JS-t"« Pf t >*JHMO SFETiNft> 
^;HMO S F E T^M? ^ x;vf #<f*fc_h 
L§ Hi WE J: -5 ^/^T^IE^ffi 

[0 0 0 4] 

«»*ffcOfc*^*-T-*«IBil:LTv>< fc, 'J7l/-r> 
a«JH* f JB< 4*ttrtlU**C4:3i«flWLfc 0 *H5K9J 

->COCi:^JWL7to **V-t)l>i)m$i2ti2> PI 

UXJUiRfflO^-f 7fMO S FET<7)L^^ilE^^ 

»;-fe;K7>>^- h^J±7j ? r¥§Jtrt ? »)>W yfMOSFET 

JlOtttn* I/ ^/u**(E« Cfix.t?ttTL* 3 

fc- 3 ViS^O J: 0 *Jt«W** T^SE 
[0 0 0 5] L*L436*6, *^o««{tt;:f*^* * «; 

Lropffl^*fti»«a7i«S[<i--6dZ*»* f *>*), -e^^^ 
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^y<-rr^Sff?riS5<-r-2>i:. P N«-&Ki3tt£ 

[0 0 0 6] i^^lWli, /-ft? * 'J 

■fe;i/**T h ^^Beg?tT.T^^^^e 'j r u-f w^ie 

[0 0 0 7] 

ifg*f K'h S * mJE K $ *l » * y W T * W.S. i & 
»U «-»* : T-lw««$*i.*A*ia»X»iffi*ll»<ON 
ftV^^lMO S FET^j££:ft*Pl!'7x;l/§|$t;: 20 

[0 0 0 8] 

*l£v-*, KU-f vffii^i PS^i^fcOWKSiEit* 
';-^«a«rfi«**Ty 7 1/r>a#ftW|LO 

*t£ PS*x/u®J*K«t7 >4r-is*- \>tt$tm<ns*v 30 
[0 0 0 9] 

[gffift] SIM, i»ISW5i»affl$*i^^'f y 

«^t, *»ft->'Jn>OJ:^arlfflO**fl:*tE±. 
tcisv^-cjgfiESa^o raHll-fc(t-l)#llli&rn y *|±, 

JS^ttTV^o *MKi3^X, MOSFETIiffity- 
MIMSl-7>y^^ (IGFET) £>*i*Tffiv» 40 

[ooio] ccoHJSW^jov^rii, >^e'J co±^-mit 
[0 0 11] WBIfciiv»T, *?-/4>««p*fflS 
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7Kli±KJS2[p]8&;o J g2S£*U ±ia+:fc1=i 
'J 7(C«fc r> 4£-#J?ilfci'J 7CI±^ : e , J7l"fi 1 Et 

KCSC-^oco^'; T l"f£te"C»±, 1 6MVv h 
[0012] loO>t'j77^MEMORY MAT 

K-w*»c»ar4 3 FfT(=E«*fL*ffl*ikr5' h*a 

'J7v hMEMORY MATIi, t'/^7/7*SA4: 

f±, 7£;&l-gefi$*t.& — hMEMORY 
MATC^LT*I(;fflv>lb^ tv^> ^t>®2>~> 
i7- K-fe>^T >7Jj&.£ £*l£ 0 
[0 0 13] ±!E4oK:8-#JS*i.;t*^ , j T U>f 
*>, «f*«fllKYa«EI»Y-DECODER5&«-€-fL-F 
ftiStt'bfr.&o YjM#?$lti Y jgiRES& Y — DECODE 

R7>^-?-ntz^iDi-^ rn'<o^<oj«* , j-=i' y 

hMEMORY MAT±£i£ft-T£ <fc 7 ffiO'T. 

hMEMORY MATOA5AX'f y f-fflM 
OSFETOy- h<7)X^ y J-MWift 

[0 0 14] JifE-f- y 70>«#ia]©f*ffl5tf>? *>, Till 
WCIiX7KUXAy7rX-ADDRESS B 
UFFER, X%J|[US&X — REDUNDANCY C 
KTS0 t X7KV^K7'fAX-ADDRESS DR 
IVER (MSLOGICSTEP) ti^44X^ 
HS&i:, RAS^MfllfltBISRAS CKT, WEI 
{g-§-*l]«I0&WE SYSTEM, f-?A*/<?77 
DIN BUFFER5.t>*l*Ig|5|5%JE[lIS&VC L LIM 
I TERtfZti?1xWMhtiZ> 0 ±fiEF*3SI5|5fl±[lS&VC 
L L IM I TERIiiWU 7©* 9 

»5VOJ:d4^»**VCCES:S»trrt»|lItt 

VCL«tJo 

[0 0 15] ±IE^-y -fffyffijffi] cO^ffeSBO? ^ffl 
Wi:i±Y7KUXA';77Y-ADDRESS B 
UFFER, Y%ft0S&Y-R EDUNDANC YSt>' 
Y7 h* U.X h*7 -f /<Y — ADDRESS DRIVER 

WLOGIC STEP) ti^iiYMiK 
t, CASMMftfltHttCAS CKTS^rXMI 
S&TEST FUNCT I O N^-tfL-PfL^tt t> fL-6 D 
*<Trf-~j T'cp^rgCUli, 7 h'UX/N'-y 7T J p7'3-^i 

v>o*: j: o ^^aiigsfflomiif.^mv c l &&mi-zpi 

m%E.®t&VD L L I M I T E R tf&tf b tt 2> <> 

[0 0 16] ±Kff)X 7 IC, 7 KUX/N'-y 7 r 
itl&LfcT KU^JtKHg&^^-ti-TCfiHISSX, Y-RE 
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DUNDANCY, ftljffll* n y o C AS, R 

A S^*IJ«HS-f-HIf&RA S, CAS CKTf*- MWf 

[0 0 17] RA SMffllfflEIHtRAS CKTti, n •> 
T YUAA V n-/fif RA SB5r§:ttTXT KU*/< 
7 77X-ADDRES S BUFFERtffittftti 
fc**cfflv^tL*o XT Kl/^^'7 7rX-ADDRE 
S S BUF FERfcfltD &*:fcrt:7 KU^ifiiX?, 
WWX-REDUNDANCYCttl^Wo - 

U 71/>f[:^i£LtStt^^X7 KU* K7>fA*DV 
2, DV3£^LT. ltuf20J:d&^*U^ F H*«5 
LXt&lJ htl&-£tl'$?tl(DX'7*^ — ^X — DECODE 
RCttf&^^o 

[0 0 18] — ±]ERAS*Ort««-J§-«\ WE* 
(Day h n-^UjS&WE SYSTEMiCASS^3 
> h D-;i/@gC A S CKTi:«?^o 0lx_ff, 
JiffiR ASB«ft*7 AT KVXX h n-yfi-^-C A 
SBS^7>f h-f ^-r;VffWEB fcOA#JW*«>« 
5e^*>, SB^l/yi/i^-K (CBR) , x^b^ 
- K (WCBR) ^<Dm%U*'fTt>tlZ> Q 7- 7s h-t- K<7) 
ti^Cli, r^hSJSTEST FUNCTIONS 

[0 0 19] C AS*<£>$IJffiJEJ8&C AS CKTJi. ft 
fCASB*$tttY^^lM«flf^Mt^^i6 
\zm^htih 0 StCASBOn^ l/^;^o^kt:|^ 
WLTY7Kl/^A'7 7rY-ADDRESS BUF 
F E RK^lJa&iftfcT KU^flffi, Y*C0%ftE|j8 
Y-REDUNDANCYi:M3Wo 
ftt^A7 KUXfcOJttfcWfrfiT. 3EftlHK^«>SJ 

*tt. YlO^Jf^/Ctt^ii^ ^'Jfn-^ 

Y7Kl/XK7^ADVlHLt> ^tl^tlcOYT'r? 
-n-DECODERi:M5W-^ ±ISCAS 
*»]»@ttCAS CKTli. Mieoi^tCRASBif 
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FUNCT I ON£Sttft:£-££o 
[0 0 2 0] ±IE*-*70«#fi^**«0 5*>, ±iglj 

Itl 6lO^^UV7 FMEMO R Y MATi: 8^(0 

>64afoO^^'JV7 h MEMO R Y MAT^> 
X7>ySAi:Sj£Lt4Wf>il)^>f >T>^°MA 

[0 0 2 1 ] dOHifiWirSi 1 o<£>:/n ^ ^ mi8«0 
h MEMO R Y MATi: 4fflO-tr>*T> 

^Itl 61@<^^-=eU^^ h MEMORY MAT £ 8 IS 
M>X7>7 p SAiHS'C?)Wo c:o*j&-c«i, 
4ii^i^ / >4VM>f>7 , /^MAifflv>oo, #-fe 

>7>yMAi:g£^:y^^o 

20 [0 0 2 2] ±ffi^^y^^*[6]^4 J *SBOd^>> TflO 
*>«#fcfc :ox«j 70t^«WLt£tS#69i:^ 
ftl 6tO>*'JV7 ^MEMORY M A T <h 810O 
•fe>^7>7 P SA«tl?tLEt^n^o ^O?*,. £ 
*4ifo^^^'J -^y hMEMORY MAT^-b> 
^7> , /SA«tJ£Lt4i^P ? i^^>f >T>~7MA 

[0 0 2 3] JiIEOffi. £0«**«H::Ut, rt»»BE* 

^IfilEMIKVBB^ 7Kl/^W J P«M* 
so »OA*«*^itX&LfcA*/<y Kxyrxtrf-^B 
#/<:y 7T0IKOUTPUTBUFFE R**K*tfc*i 

y/MA^^oo, #*^7>^SA*60JWIffl 
[0 0 2 4] BIH-ett4lf*S*tTv^*i«, _hfE8£**£C 

titmt&&< «K— tt«LLfc*^K«*fLft 0 -tub 

m j > m - v > ^ «: t \ f h s a i v m ^ & 0 

so [o 0 2 5 ] ctttzj: i), OEftattttttttiirtffBI&o 
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ort <a»«aKfl-»te>*iJtrt«Ei»iBioiSiiiiE* 

LOC'J-K7V-Ai**yf-f>'77'ftJ:i>C) 
4 £ n -/nx 7 -f ;i/ ? X'WtWL £ ft* i t \z ft -5, ^ <b J 4 

[0 0 2 61 £*>&Sfc«-eUt, &5 V<7?i 9 ftfl-g&Hz® 
VCC;:JtE-L^<^ Kfi, ±E*ffRlM6^*tfdrt 
S5l^ffllS&VCL, VDL LIMITERlCjttIt.tr 

^«rft<t*ti:fci:, rt«HHHWO*ffi (VCL, 
VDLMVCCK) ©7 ^Xisff ^{£<jqix.*^J60 

[0 0 2 7] T Kb^A7JfflW/N'^ K£, RAS, C A 

[0 0 2 8] df^f^/v^i'-ffltLtttX^f-f 20 

#><r>1><7>tf$>Z> 0 ^-^mt Utt/<? K#rt8B«SV 
CL, VDL, VL> VBB, VCHMVPL^*- 
^i-^7t*<Dt<75* J *^)o VP LW^e-^li, VPLi 

[0 0 2 9] rtgBP$J±HiS& V C L L IMI TE Rli, 
&3. 3 VOid«rSiZZBIttffl*»*BEVCL*l&*S 

rtSBI^EEIie&VD L LIMITERIi, *«J3. 30 
3 V<7)i -7 TW, 1-ft*?-t>, -fe>XT>'7"S 

AK«ij&;**t£^mJEVDL£§£*£-£*o #ffi@S& 
VCH»±±Ert»«SVCL*SttT|!j5. 3VIC#lE 
ZtitzV- K&OjgiRU^Jl', •/iT-^'fyfMO 
SFET^MtJ/-^ h*«*s*7^ja-i-*o *« 
*EE»£@HH±, 2oKtt6;ftT*s«K -?-<75-?jtiAW 
7J!US& : S:fll^-r'i>Nf--V V*;HMO S FET«? 
tl * P M 9 * *ffiift •=> ft * - 2 V & $ * * <f> 

Ot, ^^'Jvy hMEMORY MATA'fiJMi 
Pi^xjl/iaicH^ilS - 1 V£§&±£-£-5> £<75£ 40 
*t>45. 7U- MSJE&£I!S&VP Hi, pft'J-tJl' 

[0 0 3 0] -OHJfetRjO^'f ^5 -y ^I2R AMU-fcv^ 
■C, Nf^^;HM0SFET«?tl5Pl7x 

ftm-tblZ^^fttfhtiZx, m 1 «DPS7*.A'fR« 
li, ^ •y^SM^v-t^-r h 'J * x ges £ 
tft* r u^^JB^^ft* iro-c* 0 , &2<op 
^«i=-U^?ft^A77ll]S&X(iffi 
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•J, r-f^ f ?I2^*v*^7J i SM£ft&-r*-:y-ii&£ 

O S FET(±S208&lC-g-itL^o oiO, ±ie<7)p<^e 

7V^f tii, -t;i/<o h 7^^Et?ti 

[0 0 3 1 ] JlS£«D iii:3o (C^-tt e> P S! 9 x ;U 

ft*?*,, ^*'J7l"fi , MS*i4*10Pfi'>**ffl 
Mil, «[»tcfl-tlSftT*4pi*'Jv^ n;*tJ5Lrtt 

OPI"7x)Vfttli, ±IE^^e , ;'7y MCfcfl&LTSSIt 
tf»S>flMES*L&o -5-LT, f 2(OPI'7x;vi«l± < ft 

a5«i : -icg^? : h.sAa37jiis&* 1 , sicstiH^ 

-f>rv?'MA'Ptff»4@»VCH, VBBWiii 

[0032] ±.m**VTU'<mmztt2>%i<o?w 

9iJU®SttCI±, «fc -5ftSfi59»<b, -1VOJ: 

•9 ft l&tttt W fc* $ ft v < f * * i T X m& S it 

4, dfttcWLT, Affi7J0i^* ? ff^?ft'5»^2 <75PM 
■>i^ffi«^l±, WS8^7>r-yx-K:iot 
fW { ex.f>^#f*SSii:, PSfxA-fitoB 
»^7Xgn.4v>J:Ti-2 VOi 9 Hffiit-ft^t- 

«iB*SS:3. 3V©±9i:ft<tSttti:, F*lSPI^ 
BE0K(w±iJ|*JW*ffi*2. 2VSSCfi< LjttWf 
li, i« J: 9 4ftffiti«A7JSti:»t4MO S F E T 
C5 3 > r >x < ftO, Iftf^cojlSjSfk^tllc 

[0 0 3 3] ±8EOJ:dt3ofzfl-»t'!>ftfcPai9x;i/ 

& (C (i HI Eg tfD« itfemS 75*4 x. tt 2, h <4 T X % 

^ms&Tj^st ft 0, n<o 2ocosi t^2«pa7x 

±120^0 IC2o«o^>'nM TX^E%£ES&V B 

[0 0 3 4] 1212 K<±, i<0»W3i f affl**i.Jt^-f ^5 
•y ^SR AMtCi5ttS*l]fflI«-^^3|pi L/.'/n -y ^ 07)* 
3;?*irv»4. RHfi, ±SEH 1 Kir-LtzV-i T ■> Ml 

[0 0 3 5] RAS^Wa/ ho-^HKRAS CO 
NTROL (CKT) li, ffi-^-R A S B *S»tT XT K 
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^/<77rX-ADDRESS BUFFER SrfStt 
fb*&£#K:fflv^;iX&o XT 77X-AD 
DRESS BUFFERS*) i£S titzT Kl'^ff 
fiX^JESEftX-REDUNDAND Y CKTK 

[0036] *<nmmt±MT y\sxm^t\±, 

^Jfn-n-PRE DEC (XI, AXnl) \Z 
&$&Ztl2> 0 lit, XiiAXnl*?)4^yuf3 io 

fr£X7 Kl/X K9>f /<X i B, AXnl £^LT, ft 
B*>J:d«r**y h MEMORY MATIcitJEL 

ti&o HEIKjsv^TJi, loco K^>f /<o** f ftftfc L 

[0 0 3 7] — ±lERAS*Ort»«-!|-tt> WE^ 
<7)r7> hn-;v@BWE CONTROL fcCAS*^ 
rz> hn-ji/Hl^CAS CONTROL (CKT) 
ttteSftao «x.«r, RASBfiftCASBflfXtf 20 

^e-K (CBR) , f^K-F (WCBR) *?<OHSSU 

ST FUNCTION^ffittft?^ Wffi&W * 

[0 0 3 8] JLISXT Kl/^A77rX-ADDRES 
S B UFF E RKflfcO&S titzT Kl/^ftf^)^, 
^t'Jvy h<omtR*t%m-f2>T Kl/Xfflivy M 30 
i L/Rlcfcx.*^ I^^t^^-t'JTU 
tcK*t^^fc«»cO^«=EU^y h MEMO R Y MA 

MEMORY MATfcttJSLTtSMtfcftaC S ii, 3 
^ew-^X-Y 7fM0SFETt^^ o 
[0 0 3 9] 4oO^>f>7>yMAI^ ^ftfc^L^ 

^'JV7 MffiifMS i L/R&CJ; »9±I£8oO^ 

tfi^wttTy h*ij»ia»uMc-c**o raiau 

[0 0 4 0] V7f SiRIl&M S i L / R ti, 4ii^cO 
StRft^MS 0 L/R^v^LMS 3 L/R£©Efc*&o 
W x. t£M S 0 L^dc MS 0 Lfc*tloL*:4 

-r* FMsoLti, -e-ix-rn*^ 4 tr* hcoxm^^- 

K^f#o^b-€-tL^_LHS4^o*oco^ >f >7>7 P MAU 50 
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[0 0 4 1] CAS^n>hn-;HHBCAS CO 
NTROL (CKT) (4, fg-^C A S B Z&tfX Y&<D 
#«WW«**35J«1-*fc*K:fflv^*Lio IS-^CAS 
B on «) i/^;v^o^fti:B)d Lt Y 7 Kl/X;<7 7 r 
Y- ADD RE S S BUFFER tc^tyjii titzT K 
U^^-^ti. Y^O%ftIl]S& Y — REDUNDANCY 
CKTi:ft»Sii4o ££T% E«S*Lfc^JSlT Kl/ 

[0 0 4 2] -€*cofe*t±!BT Kl/^«^tt. Yl^y 
'Jfn-n-PRE DEC (Yl, AYnl) 
*&Sfi*o - Y i t A Y n l ^^iS'/l/fn- 

K«-»OT»jeS*t*o :©^f3-K**YikAY 
n l (4. 4o^^^#^U71/>f ^Jt(BLTK*t& 
fliYTKl/^ K9-f/< Y i B, AYnl* 

^Lt, ^tlWYf^-^Y-D E C bZ&jj&Zti 
ho I^EIKi3V*Tt±, loOYK7^<YiB^ AYn 

[0 0 4 3] — IffiCAS^OnV h-^EJg&CA 
S CONTROL (CKT) Ji. mffEOJ:?URAS 

r-* h^e- Kfcfflfc***:. BSnfXHBTES 
T FUNCT I ON£rSrttffc£-££o 
[0 0 4 4] I^-Cli. «Bfr$*lTV*&ri*, 7 KU*M 

ifcfcio-c. 7K^^if«j«ff(7)K^M^ 
[0 0 4 5] Wim\zmir± 1 Jzy*T>-? (s A) 

fflomzsvD L^iaaEgfi&fflm^vc l t>, *v7<o* 

«Sit*lll»KjktLT»Ell-CL*t«[v^B||l»c-J: # 

[0 0 4 6] 13 \z\±, VSL/U T ^SEMSk^—%Hk 
[0 0 4 7] Jft«**Sj-C»*J:<at*^^Txma£Sr 
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±15- 2Vi VmtmtQlz/U TXW&tf&TLtzk £ 
<Dtn kZffi%Ml\Z%im.;*)VA OSCtOSC B £#C<7)^ 

VBB 1 ±Effi/<;MOSCtOSC 
B«i, mM®&*m&L-$- *> << w?-*-|I]S&N6~N9'i: 
r- h ES&G 4 S^G 5 i: iiilJ -i 9 @S&N 1 0 \z 

X <OMl&ZttZ>'i)UX£.f&®mzl:oX, S>>K&ffl 

[0048] ±tesv^ izmm<n%-M'*)i<x oscios 

CBIi. $.S.lzW}fti- 2> 2 otfj^-r-v^V^IUS&KfS io 

**n l"<)V<Dt § (cti, 'f ? ESSN 1 tN20 

ftSEKi *) Pf+>^.JHMOSFETQ 1 tQ2*« 
^VftltT-**^*^/^*- C 1 tX2 iztti^rti? 

[0 0 4 9] M^'^OSCBIi^'f 
)VXh^, >f W^-^HIS&N 3 cottJ2j«-i§-<Dn ■> 
ici t5-^-WH^r<o•9--l'^';^•ef••^'-->*T-yy^i^^:*^r/^• 20 

•>fc 3<D&&w.i±-t) t nw.i±.i l z2tixpT*>*)i'm<D 

^-f •yfM0SFETQ7it>'«SlcS*-C^a o £ 

C 4 coy - KACDft^E^X-Y yfMO S F ETQ 
7 ^iU^7 jJ^W 7^SEVBB 1 £: LTffi2j£*t 

[0 0 5 0] ^S/?jvxosc^^^;k:^ 
-fttc^fki-^i:, ^ w<-y-|5]S&N 1 (OiDMfi'nf 
U^W-gg-ffcU _hEmrco^-->'T y -ymftiz X *) 30 

■v^v-* c 3 <v&wmE.tfnnE.izztix 

MWX-f '?fMO S F ETQ 3 Z * 'sikmiZZit Z> 0 Z\ 

^HZ^ftU * Y/*->y* C 2 O/- KBcoftHE^Ji 
IS^-V^CO^^ y^-MO S FETQ 3 5riLt^'"y y- 
/<^7^mi±VBB 1 i: tTffi7j£;ft.£ 0 
[0 0 5 1 ] i«tl, SSig/^l-XOSCBIin^l^ 

ju-e*> »? . >/v*-^eis&n 3 tN4com^j«^-co^w 

U^^t, ±E/- KB<Oftmi±Ki: 0 P^>*;t/g! 
MO S FETQ 5 t Q 6*^ VtfSttC $ ft-Ti^* COt\ 40 
* * 9 C 3 t Q 4 Ktt-f- + - ->*r y ■J'tf'ttfrtlX^ 

->'T 7 7fiMWTfc>*i.T#i=£cO J: v>f- -r — v**> 7t&ffc 

[0 0 5 2] M3I±, v^-^^-f *K<fc IJffMSfl 
M0SFETQ3tQ7«-^t 
- K^-t*iT{Ct-C§-2>o -cot^icti, ±E*^ 

ft. *\><ii'9 C 2X(±C 4 t-J: ») ffiJJiK £ tl^jTiSffirt* 50 
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MOSFETQ3 fc Q 7 CO L =5 vMSlffiy^tfST LT 
[0 0 5 3] T W/FffMSft.^ 1 COPffl-y-j. 

^t^%^.e]ss»±, m3<r>®%htmm.%m&i<z£ *>mi& 

StiZo tzfzL. +t^>3'Cl-C4*y i Jft-y 
VOV^Wu-thJ W*-?[1S&N 1 ~N4 
\U -?-<Ol6^i;BE^(*igB^JE[51f&tc J: 

5VcOi#Kt±, f5rt2co<MKi&3. 3 Vcoi: ^ fc^m 

3. 3 VC0<h #Kl±rt^|$l£|lS&T-IJj££*l^i&2. 2 
vm.B.<D7E.W.B. V D L t $ HZ> „ 

[0054] ±m<v£itzmm : F-frt>m®2tiz>nm 

^EVCCE«5 VTioT, rtSB^EEESS V D L ri* 
*tl 3 . 3Vco<t§CI±, ^ 1 cOPM'fi-'HH^^tti^? 

fy.z^4T*nfc* : foi$L-fi>T-v-i?-tf^-7mmzid^ 

fecOJ: 9 iMOSFETQ3 tQ7^^-f t- VMMlZ 
tgWi-fZo Ztl\Z£lQ, Z.flh<OMO SFETQ3tQ 
4 CO L # v>«mK(- <t -5. U^;WfgTS-flJffl LT. ±ISC0 
<t -9 — 1 VCOi 9 ^*6Mftflv^/J>$ < $tL?t/^TX 

[0 0 5 5] ^S|5jffi^^e>«it&$tLSmi!S«ffVCCE 
&m3. 3Vf*ot, F*=lgB^EEllE&VDL^2. 2 
vcoi n ^1&v>S;£Ecoi: # tct±, » 1 co PI9 j.;HB« 
(CW^ £ ttZ *4 7XiE!riSt ^ Y - v# V ^11 
g&Uisv^-Cti, JLfe-^^^-^^^XTj^tcJ: IQM3CO 
SSi&KJ: ^^-v/n-v^C 1 tC 3 1CJ: <0 MfcZtttzn'm 
J±C0*-f -y ^>^«-f-^Jf^L> ititjMOSFETQ 
3i:Q7^^-f •y^tUf»LT, ±IE J: 0 ^®mJ±co t # 
T-t JilficoJ: 9 fc- 1 VCOJ: ^ >i/N*-y ^/nM r^.l;i±Sr 

[0 0 5 6] r- hIKG 1 - G 3 t±, -?"CO A* t^tt^ 
Ztii>m^<r>1&.fr'kt>*t\z£ T^«ffi3i*±ffl 
COJ: 9 2 Vlc^^J: ^ tcHyv6<7^%^^l^^O S C 

lSUr*«/<-f T^«ffi*«< S*l*J:^U+4o -tfE 
^^e'J 7U-fO- 1 Vcoi 9 ^^*g/<^r Txmi±i]&f8. 

i- 7A®mzt3\,*x i>, mmzMni±ikt'i 
-jyf-* i-mzttfcLxsUTxQm&HK-t&x 1 ) 

[0 0 5 7] H4iZ(i, ZtO&Wlz&zyj 3. -j ?M 

r AMiz&rtzn.fom?mT&Mmm-t> t 7f;2tix^2> 0 m 
m (a) ki±, Niis (n-sub) &mm 

Zti. mm (B) H(iPM-S«t (P-SUB) * f fflv>f, 
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[0 0 5 8] |W|H (A) KJsv^TIi, NllWfflV^ 

fih 0 o**k zvmMMr-ttNM&mzxz 

;M»iifc$ft&<, N1!£«N-SUBK1±, S^PIf 
x*PWELL«?Wo i^PlfxjVPW 

S FET«?n&S3 OPl^ j.;vffl£B P P 
ftV^;HMOSFET«?til 1 NS9x;viI 

[0 0 5 9] ±.UX&D®!>*mj&1rhV*>r >*;H2M 
0 S F E T 7j*ffM SWNi^x ;Pff^ B N iz [±m?H* 10 
SVCCXIi^ff«J±VCH^tt^StL-&o ±fBAtUt} 
ffl5£1#/£-f *N^-V>*;VS2MO SFETffiS?^ 
PM^i^Hi^BP^Ii, HTF&v^tftfc'f,, Mieoi 

S ft £ 0 #M - K'J >^**«sg;1-^Na^ i;v 

[o o 6 o] mmmmzmm-tzNi-v >^;hmo s 20 

FETiPft>7.;HMOSFETIi, BtTlficDJ:^ 
Affi:fr^£fllJ&-f &8iv> PI->x ;vff 4& t t±53-St 2 titz 
imv^PS->x;i-fI^PWE L LK^ft-Ffti&SSftfcllS 
SWPl^xJVfMB P k NM^i-a-ffitB P tcffM^ 
Mo Sa@f&4-ffiit*Pf +>^-;HMOSFET 
«)S ? its NI ■> x fl/f «B N C l±SISE V C C X 
li#BEl;JEVCH* J «l&$n.^o &i£-f* X 7 

\z, #EIEVCHi:J: *) «7- KHrol^flt*Mt 
£7- KK7^f^MtiPft>^*IM0SFE 
T SMt3<OPIfx jufigl* C (i^ffimffi V C 30 

t*I»**f6ta Pf t >*/HSMO S F ETy!i>*M 
^JliNlfxJl'ffitClilEVCCWISSJlSo -e 
LT, NftV^JUMO S FETi ! M?W*3<0 

pat? x.)v&mu*. m7fiL%^tfti¥i>, Ess^ssfe 

ItV S Si { 4xt.jl4o 
[0 0 6 1 ] -t LT, -X^EVT-Y \simiSLZtL&min 
Pi^x^gSBPli, ±IBN*«N-SUB^^$ 
fx, - 1 VOi^iiS/U7XSEVBBA s «?n 
£<, 'J 7 WroJgiSKtigS^— it«PI')xJl' 4" 

flit t ZtHZ&Z tlfcNIitN -SUB ICIStt t> ftfc 
NS^*^a*BNt»cJ: OflS/&£ft£#"- KU 
tgtffcft&o 

[0062] ma (b) cgv-ci*, pmm^Ltm^h 

MSditSft-So PM^tSP- S UBCIl, ggv^NM^ 
x*NWELLiW?ftl.o icOS^NS^x^NW 
ELLCO't'i;, AW^jSI5*«^i--&N^-r ^^iUMO 
SFET^MJilS^SOPl^i^BPt, P 
f t>^*!MO S F ET75 f JfM^MNa^i^fI^ 50 
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BNt#ii?ni„ 

[0 0 6 3] ±f5Am*a54-««1-*P^^ V*JUfflM 

0 S F ETffiS^niNl^x^iaBNCIiSigt 
EVCCXIi^ESIVCHi'MJtii, ±BBAW* 
8*1Mt*Nft>*JHaMO SFET«SM 

PH'x^BPCli, E^fcvntftffc, mrtewi 
sJjwsv'Pi'jx^iiscii, *aR«ffivcc*»« 

»S*L4o — K'J V^fcfiMt-f-SNffltfiJMgttB 
NIZJiSilgSEEVC C73*tti&£ft-C, Pffl^i^itB 
PKWIal&WSJfeSteV S Sj&*#x.£ft&o *«P-S 
UBCtHK^ilfiV SSm^M. 
[0 0 6 4] JSaHS&fcftlfc-f -SN-f-^r s 
FETiPf t>^JHMOSFETIi> Pll«P- 
SUB±i:M?ti/;*3<DPI'5i;i'S«BPtNI 

■>a.^«*BP»;«jas*L*o «anis&^i«fi£-r-i.p^ 

^ V * ;H2M O S F E T j5 J fM £ ft -5 N M V x. B 
N £ t±mjl*)E V C C Z«±#)E*J± V C H S ft 

4. Mtiioi:, #JE«1EE V CHCi 1 7 

Pf + >7.JHMO S F E T ft& 03 OPS'* 

1 -5 *rt»w«*ffiTttffc-f-* HB*«js-rs p * > 

?-;HMO SFET«JWNlfx*f«i:iiS 
EEVCC**tt»Sft-4o fit, H^L^vXtftt't, 
Nf+v^JUMO SFETA*M?n4f 3©PI^ 
i^fli^B P KliUKOBMftm&V S S7i) J «*&$ft* 0 
[0 0 6 5] ^€'JTl"f(±, Sl^NS^i^fitflK 
MSiLfcSlKOPl^x^faBPICISSjii, £ 
<7?£S 1 WPS^i^flitB P Kl±, -lVOiHi* 
A-f7XlffVBB#ftS?M. iW^t'JTl/'fO 

iacna^Ni') x ;u«*b n t -eft^-^tf ± ? ci 

if- K!J v^lStt^ft&o ±IfiNM'>i;i'fIitBN(c 
f±miSma VCC S ft, Pl^x ;wff t£ BPi:tt 
iSSW^MfiV S sa*ft»$ft*o 

[0 0 6 6] H5fcv>Lia7Kli, - <r)5kW\Z%Z> ?4 
•f\ v ? MR AMlzjsi.fZ hSBO— HifeMo 

ia£&lil>9 5 ^?ftrv^ 0 COliJSMo^t'jT^Hi, 

BE^£ft&„ 

[0 0 6 7] i5Cli, -fe V*7 >:/£:flfj£-$-& P-7--V 
>*;i/g!JiliMOS FETi, ^'Jf t-y'lMtf-t 

>^7 >^t-e«7)£fflicKit<bft7t> ^e'J ru^wf- 

^j&i^«tt5X^-yfMOSFET^SJxt^ 
£ 0 ^'JTU^ni, Sll copM-5 x^HMBP 1 izM 
f&£tiz> a i npmv ^frffis&izit. ±h<dxo 
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[0068] •tv^r>^ , *fl|jjt'j-*pf-^>*^a* 

ipgMOS FETIi, NSl^i^ffittBNtcJgffiSit^o 
fit, ±E£ffiO<SM * U T-f 
y-ft £«3i?-£&N?-^ >^;H<7)X>f yfMO S"F 
EL acTf-^*llOfi»4:^--7yj^^-y*flEO 
tt^^tf ^ Nft>^^SO^Jf^-yMO S FET 

ikifms \ZTF$tLtz*> at v 7£m&-t &N * > * 

;me>*BiBMO SFETtli^3<OPI^x;vfat:f 
^Stt^o ±B*30PI')i^Sljli:ii, IftEOi:^ io 

[0 0 6 9] EI 6 tcii. _hKN^* >^;vi!o±iipSMO 
SFETtx P f t >*^IO«IBMO S F E TR^t 

iH^Nft>^JH<7)X>f 7fMO SFET^fS 

Nft^^^HBUMO S F E T £&Ut&mK8Uc U 
^^^>N^^>^;UM±ifliiMOSFETOr- h, V- 

[0070] -r ^t^y^^aLty-^ifi 

< S*L&fci*«MO SFETOV-^t 
*iiv-^Hi:OKtwStt^fL/jN^^ >^;HMO S 

Lt, ±S^> i^^NftV* ;Hig||M O S F E T O 

[0 0 7 1 ] ±EP^* V*;WffliBfiMOSFET(i, 

* Hi -tr > * T > :/h S N * > * ^1(0 * 

7f MOSFETIi> EI»0»**tt*«#x. 
3OPi^x/i/fi»:M8ft4 0 -E" L"C> ^*V71/ 

Pffl*x*»*fcM:* ±EBM»K- 1 V<D£ o 

[0 0 7 2] H7i:i±, ±E«iO^*';7U>fi:*7 
AX^yf^^tv^o ^OflifetflJcoJ: ? -b> 40 

*7>7*£^T-ffM£*i£ 2 o(7)^^'J7u^f^ 

&KJ&ffl<*>**'J TU-ffflcO^-f yfMOS F ETit 
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**a*3S^fc* 9 AX-f 7fMO S F E T £i§ LTAttS 

f^>*;HMOSFET*?)*filt5ii*o ZtLb<T>1i 
7AX-f7fMOSFE T^3(OPl»)x;vi«i:)g 

[0 0 7 3] 7- K K9-f'<0>— Hifeftl <7) 0 

ftll**^£*tTV>£ 0 7- K 4 >*K&\t*X\±. E« 
*-\>/<v*^*37;i'9>f h fcfi^ J: -5 K 7- 

■b^7 KI/^ljRMMO SFET^LIv^ifE^i 

[0 0 7 4] z<nmmmx\±, mukg n:^i 

tA^^LC^Hir, «U7U-fI«fitt«J* 
f^o £*>«*li, ±EOJ:^H#SmBEVCHtcWL 

*) ^;wM^^:ifWPH*Mt^o 

[0075] a^sft^^ur w^^-cte. 

WPH^VCH^J: 7 WOlsb* »K P 

;HMOSFET*t7tSC$^o fit, 7*3- 
^m^/DEC 1 - DEC 3 SrSttaN-f-* >^;HMO 
SFET^t*>ttgi:4otn-) l/^iVOlMf 
***jatS*L*o dJUCj;^ 7-KK7>f Ki*J*t4 
Pft>^JHMOSFET^t>«it:^ot, 7- 
K»WLii:VCHOJ:^4^>fl/^W:t4o -<£>7 
- K«WL i ^§tt^Pf t>^;VSMOSFET(i, 
Siffl^Pf f >*^SMOSFET-Cfti), -e^n> 
? VXiVhS <^$tLTV>^C0T-7- K K7Y^ 
OXSffl*i f ±Ef3-/lii*DEC l-DEC3i:J: 

[0 0 7 6] *M07-Killli, 7-K^o«)H 
JVfc^tt^filJHOP'f-^ >^;HMO S F ET/d ? t > 
ttSlfcfcoTiJO, 7-KK?>f^A*WtVCH 
KHJ&LTV**. #l«^>^* , J7U>fm itWP 
H^n-) ^ 7- K K7^^AJ^V 

[0 0 7 7] <160<fc ^ &JBaEI»Kilv*T, KmEEVC 
H l^^OM-^Sr P^-V >*MMO S F E T 

i>mJ$L Ztih NS7 x. BN^(i> -t tl L tz 

>^;HMO S F ET^V-^* c tt»**i*»ft*EU 
»6LTVC C/VCHCOJ: 3 ^^XlE^x.*? 

[0 0 7 8] BI9K«±, ttit)'*v m 7T<n—&Mm<0®f& 
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Mffi^MOSFETQ 1 tNft > ^HKtiJTJMO S F 
ETQ2^t,i^CM0SHIffii:J:-3tii?ti&o ffi 
#©K8l[IIf&i4, r- MalS&G 1 , G2 t-4 >s<-?®!& 
N 1 -NS&tWtR 1 , R2*<b#JS3*l*o 

[0 0 7 9] ±SNft>^-;HffijMOSFETQ 2 
14, i2<OPI-)iJUt«B P 2 IzM&LZtl, nSB^T 
I 0 li^ex?>W7>/-ya- H:WLt, mtl 
MOSFETQ2W > t m 2 ©PI') x )l>ffit&tf 

VO J: i ftiR/^ 7^EEV B B 1 i'ftftSftS, P 
ft^^JUffliMOSFETQ lliNl^x^i; 

mmzn. *<Dv-xi,zteMmm.!±vccEi>mf&zti 

o 

[0 0 8 0] ift^MLT, «l*ia»*#JS£-*-*r-- h 
EJSG1, G 2 S^^- V a'- ? @iSN 1 - N 3 ifffit 
SNft^^JHMOSFETI±, ^3cOPM^x;u|g 

PftV^JUMOSFETIi, Nffl^i^iSUBfiK 

[0 0 8 1] 01 0C(4, ;^i:#4^t? 

^^^^3. 3VO<t-)5;lIt£VCCE*fflV^ 
M^JfiV'tl.o «iHSffVCCE**3. 3V<Ot^ 

ftftHfjW. ojt), tSlffVCCEi ! 3. 3V 
trtp^tCLT^IEH-e^i&LTf), «'J7l"f<Ol 
^miEVbbniat Ht^JgffcS *L* 0 -5" LT, Am7JgBI4S 
«mEVbb(I/01)«J:d KgcS&ftLTfc J:v»U 
JEVbb(I/02)<O4 n KmmmmztifcLxmkZit&X 

[0 0 8 2] M-'f/ (ac-vVi?*) f^KOfc 

*OjDiSK)lft*S6*J: <4t-5^*»w, *iimi±VCCE 
*r»#<&K s $IEH*:iB*.-C*< Lfci:*fc* iit^Cl 

[0 0 8 3] Eii i ki4, io»w*KW-r*/w»w; 

7 1"; vi#ttSI^§ttTV>4 0 i; 7 Viig^ 
14, m 1 6 M fcf v Y XI4 6 4 M fcf y h CO J: n 

cot; 'J 7 1/7 VJL^^S:>g-fc-^iitf^.g74t^s 0 |g|Elt- 
7l/7->altH t REF75 ? 5fi^HS<4-^C:tA f mfi?? 
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[0 0 8 4] oft), rai:$H£<D>^e';-t:;w::*Jv>-c 

,aEift«S*i.*o fti 6M^6 4Mtf-7 hWJ^URtl 

* tf>#*li <h S < * >K ±E U - * «Stt**«R«-C £ £ 
<4otLt^:K)-e*4, fit, Jiieoi 0 £*IE 
It^iHt * m o tz 4 <o T* (4 , v-^ tc^T <£> ^ -t >j -t ;u co 

10 «Ftt**&— tr-f «i i:«4^pT^lcJft< , lkf-yh£>£v> 
f4&fcf FW^^'J -fe;WCi3V>T 'J 7 1/-; ->.a.Bf HB<0@ 

fe-r&tztbizmm'&m&PiKLxLS ? 0 

[0 0 8 5] £0>»9§1M;JU $I/^7XlEJMf 

v-?mjM.i>&mmtzt^mf£iz£ 19, *f2is#*ft 

Zm-otzysi i- 5 -7 i'lRAM©') 7 U-y ->ijg»!£;*: 
[0 0 8 6] ±COliifi«*^»'b*L*f^ffla*«l^ T 

mcom*)x$>z> 0 ti^, 
( 1 ) .-. yj-rz? irMftv-tfrrf-? h * **gaa 

JJitii^t'J TU^gB^fifc^^t-SPS^i^lKlw 
(4, ^©'J 7U7 vo.#'tt(cgig4^'(tW^/h^ ; fc« 

M$n^.A*HIS&X«4til7J[gg&< r )N^+>'^;l/MMO S 
F E TtfT&fi&ZtiZ PM7 x Jl/§5t-(4, rv^-v^- 

* es&x (4 ®mi>mf& ^wpi^i (4 r 

hitmffl^^f^ tV>95c!)^:30 f 

[0087] (2) mt^vTu^fflRrfAtimmji. 

(4m^)liI£&<7?N^-Y >^l'!MO S F ETJil^-(^Nf--V 
y^;HMOSFET^S3©Pl-)x^W;M 

U 0»O»«i*ti:*tt»i-*ii:VwJ:»), iS.m.&tL 

40 [0088] (3) ±t&%i nprnv *.)i>ffimzmj& 

ZtiZm 1 fsH T xmBc.* feMB.it Ztltzf*j$b 

n,S.\z X *) Mf& £ tLfc/<A'*«-S-*ffl n Jfcf - * - v * > 

[0 0 8 9] JBl±*»W# i 0 4- S tt^«n«rt0feM(: 
So' £ Jtfttfj caw L A*, #H5&9! fifflfe*ife^J K RR 

*^MMtiXibZ,Z. t(4v»T it?4 4v> 0 £aRl4\ 
7-5 J-SR AM<0 W-Y M4, «[IB0 1 OUMWlZ 
50 ffi5eSfl4*>W"C«±*<, «^«lllfiJBffi*«-6C ttf 



(11) 



mmW- 8 - 1 7 9 4 1 



19 

r x«jix(iAa3tiias&t n t^*e* -9-^.4 «t 

[0 0 9 01 Nt<-y?lRAM<ofiS, 

mmv&mw. iz& < f ujb -r z> c i a*-c £ * & © -c * & , 

j6*t h »; 7 * * EH 3 *LT * * > * 7 W $ 
fLSPS^i^ffiKIl, -£-<DU 7V";yaSfC«a4 

a?s^ t= am l tz xt) hs&x (4 m u mmwm ? n. * p 
[oo9i] iej»*'; r u-f asxyfA^BiaxnasiHi 

K«Nf1r>*^IMO S FETJiWON^-v v^ffl 
MOSFET*i3(OPl9x;Vfai:ML, US&<£> 

[0 0 9 2] ±Um 1 OPIf *^S«K«»**L4* 
[02] Zff)§£Wi!>mm2tit:y<{ i-< v ^IR AMtc 40 

& o 

[SI4] ;^WJNt5^fRAM»-Ii 
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« * m-tmtitttmjk m m mx-t> & „ 

[U5] i^i:#SNt5 •y^MRAMlcjoltS 
[16] ioaKUfcS^'f **SRAMU*m* 

[07] C1<^^1#&^^ ^SR AMUJstt* 

[H8] i^lfciJIifcfR&^-f ±5 7^lRAMi:^it^ 
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MEMORY MAT — K SA— tr>XT 
>7\ Y-DECODER-Y1JJ1B (^n-^) % 
X-ADDRESS BUFFER — XT KV*'*? 7 
r, X-REDUNDANCY CKT-X3ES@B, 
X-ADDRESS DRIVER-X7K^K9>f 

LOGIC STEP-ilS, RAS CKT- 
RASXttHtPEIflk WE SYSTEM;"WE*W»i 
Hk DIN BUFFER-f-^A^777, VC 
L L IMITER-rtffi»E@K, Y-ADDRES 
S BUFFER — YT Kl/^y7r, Y-REDU 
NDANC Y — Y3C*E», Y-ADDRESS DR 
IVER-Y7KU^K9>f/<, CAS CKT-CA 
S^ttJ«[Hia. TEST FUNCTION-fXH 

VDL L IMI TER— rt«»EEIHK DV2- 
DV3-X7KU^K7>f^> X-DECODER-X 
DV1-Y7K^XK7^>\ VCH— #I± 
VEft&IDHk MA-^>7>y> VBB-M1E 
gtScMUb. OUTPUT BUFFER-f-^(B^ 
777, Q 1 -Q 6-MOSFET. Nl-NlO-^f 
W<-*[!E&, Gl-G5-y-h@B> C1-C4- 
**/*~>*o N-SUBrNBJSS, P-SUB-Pfl 
PWELL-S^PSfx/l/S«, NWELL- 
av^Nffl^i BPl-^KOPS^x^ 
BP2-^2^)Pi')x^ BP3-*30PI«) 
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